We demonstrate the stability under subsequent-to-leading logarithm corrections of the quartic scalar-field coupling constant λ and the running Higgs boson mass obtained from the (initially massless) effective potential for radiatively broken electroweak symmetry in the single-Higgs-Doublet Standard Model. Such subsequent-toleading logarithm contributions are systematically extracted from the renormalization group equation considered beyond one-loop order. We show λ to be the dominant coupling constant of the effective potential for the radiatively broken case of electroweak symmetry. We demonstrate the stability of λ and the running Higgs boson mass through five orders of successively subleading logarithmic corrections to the scalar-field-theory projection of the effective potential for which all coupling constants except the dominant coupling constant λ are disregarded. We present a full next-to-leading logarithm potential in the three dominant Standard Model coupling constants (t-quark-Yukawa, αs, and λ) from these coupling constants' contribution to two loop β-and γ-functions. Finally, we demonstrate the manifest order-by-order stability of the physical Higgs boson mass in the 220-231 GeV range. In particular, we obtain a 231 GeV physical Higgs boson mass inclusive of the t-quark-Yukawa and αs coupling constants to next-to-leading logarithm order, and inclusive of the smaller SU (2) × U (1) gauge coupling constants to leading logarithm order.
Introduction
The motivation for radiative electroweak symmetry breaking, as first considered by Coleman and Weinberg [1] , draws its roots all the way back to the first formulation of the hierarchy problem [2] for embedding an SU (2) × U (1) electroweak gauge theory within a large grand unified theory. As Sher points out in his review of radiative symmetry breaking [3] , any scalar field mass term within the SU (2) × U (1) Lagrangian would necessarily be expected to have a magnitude sensitive to GUT-level mass scales via higher order processes involving the embedding theory. However, indirect empirical bounds [4] do not accommodate a Higgs boson mass appreciably larger than the electroweak vacuum expectation value v = 246 GeV. Such a scalar field mass in conventional spontaneous symmetry breaking could occur only if the scalar-field mass term in the electroweak Lagrangian were exceedingly finely tuned to cancel off GUT-level scales from successive perturbative corrections arising within the embedding theory. A more natural approach would be to assume that the embedding theory includes some symmetry (e.g. conformal invariance) that serves to protect the scalar-field mass term from such GUT-scale corrections.
Radiative symmetry breaking assumes this protective symmetry is exact -that no scalar-field mass term appears in the electroweak Lagrangian. In the absence of such a mass term, Coleman and Weinberg [1] found the one loop electroweak effective potential to be of the form for which radiative symmetry breaking would be perturbatively viable. This approach, however, fails upon incorporation of the physical t-quark's Yukawa couplant: g (1.5)
As noted in ref. [5] , there is no solution to (1.5) for λ sufficiently small to be perturbatively viable. However, this does not mean that radiative electroweak symmetry breaking is impossible for empirical electroweak coupling constants. Rather, it means that the one-loop effective potential (1.1) is an inappropriate choice for radiative electroweak symmetry breaking; leading-logarithm two-loop electroweak potential terms are comparable or larger than one-loop terms [3] . In refs. [5] and [6] it is argued that a potential based upon the summation of its leading-logarithm contributions leads not only to a Higgs boson mass within indirect empirical bounds [6] , but also to a substantially reduced value for λ that may be sufficiently small for perturbative stability of the physics extracted from the effective potential under its subsequent-to-leading-logarithm corrections.
In the present paper we address this issue by showing reasonable stability of the predictions of refs. [5] and [6] under subsequent-to-leading-logarithm corrections obtained via known renormalization-group functions for the electroweak couplings. On a more general level, the present paper demonstrates how to formulate radiative symmetry breaking for effective potentials subject to a large destabilizing Yukawa couplant. This is of value even if our specific choice of electroweak potential, which is considered in the present paper to arise from a single Higgs doublet, is incorrect. We have seen how a large Yukawa couplant necessarily eliminates any small λ (i.e. λ ∼ g 4 2 ) solution. The formulation of predictive results from radiative symmetry breaking when λ is not fortuitously small, as in ref. [1] , but rather the dominant couplant in the effective potential, is important both for electroweak symmetry breaking and for cosmological applications [7] .
To develop these ideas further, we first review in Section 2 the leading logarithm results of refs. [5] and [6] . These results, incorporating the largest Standard Model couplants
are indicative of a Higgs boson mass of 218 GeV, in conjunction with the dominance of the scalar self-interaction couplant y over all other Standard Model couplants. In Section 3, we consider the scalar field theory projection (SFTP) of the effective potential, the approximation in which all Standard Model couplants except y are ignored. Such a theory has renormalization group functions β y (y) and γ(y) that are known to 5-loop order. We are therefore able to construct successive approximations to the full SFTP involving the summation of leading and four successively subleading logarithms in the full effective potential series.
Since the SFTP is not scale-free (by virtue of gauge-sector interactions, its vacuum expectation value v is constrained to satisfy M W = g 2 v/2, or alternatively, the scalar field self-interaction couplant y(v)( ∼ = 0.054) are remarkably stable as the order of these approximations increases.
In Section 5, we demonstrate how known two-loop renormalization group functions involving the dominant Standard Model couplants {x, y, z} can be utilized to obtain leading and next-to-leading logarithm corrections to the SFTP resulting from "turning on" the t-quark Yukawa interaction. Thus, we are able to include the next-to-leading logarithm corrections to the leading-logarithm potential of refs. [5] and [6] .
In Section 6 we find such corrections alter the running Higgs boson mass obtained from the SFTP potential by only a few GeV, depending upon the order of the SFTP employed. In particular, we find the fully N LL extension of LL effective potential expressed in terms of dominant SM couplants x, y, z [5, 6] leads to a running Higgs boson mass of 228 GeV and a corresponding couplant y(v) = 0.0531.
Finally, in Section 7, we discuss further aspects of subleading logarithm corrections to the effective potential series. We first consider augmentation of the results of Section 6 by the leading-logarithm contributions of the relatively small electroweak gauge couplants r and s to the effective potential. Upon incorporation of these contributions, the running Higgs boson mass is found to be quite stable at 224 GeV over successive orders of SFTP scaffolding. The couplant y(v) ∼ = 0.054 is similarly shown to exhibit stability over four SFTP orders. The fully N LL results in {x, y, z} described in the previous paragraph are altered slightly upon incorporation of LL corrections in {r, s} to a Higgs boson mass of 231 GeV, with y(v) = 0.054. We also show that the physical Higgs boson mass differs by less than 0.3 GeV from the mass obtained from the effective potential taken to N LL order in contributions from g t and α s , and to LL order in contributions from the SU (2) × U (1) gauge coupling constants. We discuss the phenomenological differences anticipated between radiatively and conventionally broken electroweak symmetry. We find surprising lowest-order agreement between both approaches for a number of processes [W W → (ZZ, W W ); H → (ZZ, W W )], though we do find an enhancement of two-Higgs scattering processes like W W → HH for the radiative case over the conventional symmetry breaking case. We conclude with a summary of the methodology employed toward obtaining order-by-order stability in the physics extracted from radiative electroweak symmetry breaking.
Review of Leading Logarithm Results
In refs. [5, 6] , the summation of leading-logarithm contribution to the effective potential of the Standard Model is expressed in terms of its dominant three couplants
where v = φ , the vacuum expectation value. The leading logarithm contribution is of the series form
This effective potential is shown in ref. [6] to include explicitly the one loop contributions C 0,2,0 = 3, C 2,0,0 = −3/4 [all other C i,,j,k with i+j +k = 2 are equal to zero] derived from Feynman graphs in ref. [1] . All remaining coefficients C n,k,ℓ in (2.2) are determined by the renormalization group (RG) equation, in which all RG functions are evaluated to one-loop order:
Only one-loop RG functions enter, because S LL is determined in full by those contributions to the differential operator on the left hand side of (2.3) that either lower the degree of L by one or raise the aggregate power of couplants by one [5, 6] . The leading logarithm effective potential may be expressed as a power series in the logarithm L:
where the constant K includes all finite φ 4 counterterms remaining after divergent contributions from φ 4 graphs degree-2 and higher in couplant powers are removed. Thus the purely φ 4 coefficient A is equal to y + K, and coefficients {B, C, D, E} are explicitly obtained in refs. [5, 6] via Eq. (2.3) as degree {2, 3, 4, 5} polynomials in the couplants x, y, z. The unknown couplant y(v) and finite counterterm π 2 Kφ 4 in V ef f are numerically determined by the simultaneous application of Coleman and Weinberg's renormalization conditions [1] , which impose a minimum at φ = v and which define the quartic scalar-field interaction couplant λ at φ = v:
In terms of the dominant three couplants (2.1), one finds from Eqs. (2.5) and (2.6) that [9] , which is defined from the second derivative of the effective potential at its minimum v,
is found from the physical values (2.1) for x(v) and z(v) and the numerical solution to Eq. (2.8) y(v) = 0.0538 to be m H = 216 GeV. When one augments the dominant couplants (2.1) with the next-largest couplants in the Standard Model, the electroweak gauge couplants 10) one finds from the additional r-and s-dependent contributions to {B, C, D, E}, as listed in the erratum to ref. [6] , that the numerical solution to Eq. (2.6) for y(v) is altered slightly from 0.05383 to 0.05448. Correspondingly, we find from Eq. (2.5) that the finite counterterm K is also altered from −0.0579 to
Most importantly, however, the running Higgs boson mass (2.9) is elevated only minimally (m H = 218 GeV) from its 216 GeV value when electroweak gauge couplants are omitted. Thus, the leading logarithm effective potential (2.2) results appear to be stable under the incorporation of the leading additional subdominant electroweak couplants, i.e., the electroweak gauge couplants themselves. The question that remains, however, is whether the value determined for y(v) (= 0.0545) is sufficiently small for these leading-logarithm predictions to be reasonably stable under subsequent-to-leading-logarithm corrections to the scalar field potential. The couplant y(v) is clearly still the dominant electroweak couplant in the radiative symmetry-breaking scenario, as is evident by comparison to couplants x and z [Eq. (2.1)]. Indeed, such a value for y (= λ/4π
2 ) would correspond to having a Higgs boson mass of 510 GeV in a conventional symmetry breaking scenario. Nevertheless, the two-loop terms in known electroweak RG functions are still seen to be substantially smaller than the one-loop terms when y(v) = 0.0545 [5] , suggesting that corrections to y and m H from subsequent-to-leading logarithms may be controllable in radiatively broken electroweak symmetry.
The Scalar Field Theory Projection of V ef f
To address the stability of leading logarithm results for electroweak symmetry breaking, it is useful to first consider the scalar-field-theory projection (SFTP) of the electroweak effective potential. This projection corresponds to the potential one obtains by omitting all standard model (SM) couplants except for the dominant scalar-field selfinteraction couplant y. Such an approach is analogous to the usual SM procedure for processes (such as R(s)) involving both strong and electroweak perturbative corrections: one first evaluates QCD corrections in isolation, since α s is the dominant coupling constant, prior to introducing SM corrections from subdominant electroweak gauge coupling constants.
The summation-of-leading-logarithms SFTP for radiative electroweak symmetry breaking is known to all orders in the couplant y, and is given in closed form as the x = 0 limit of Eq. (6.1) in ref. [6] :
The constant K is the residual coefficient of φ 4 after infinities from multiloop φ 4 graphs have been subtracted. Thus K is inclusive of all finite counterterms degree-2 and higher in y. Curiously, one finds by applying the condition (2.6) to the series expansion of (3.1),
that a solution y = 0.054135 exists quite close to the one quoted in the previous section (y = 0.0545) when nonzero physical values are included for the subdominant electroweak couplants x, z, r and s. Similarly, one finds from the condition (2.5) that K = −y−3y 2 /2 = −0.05853, in close agreement with the aggregate counterterm coefficient (2.11) when the same subdominant electroweak couplants are included. Although we are approximating all subdominant electroweak couplants to be zero in the SFTP potential, this potential is not scale-free; a physical vev-scale v = 2
still arises from the SM gauge sector. We require the vacuum expectation value of the SFTP potential to be at v = 246.2 GeV, and then find from Eq. (2.9) that m H = 221.2 GeV [B = 3y 2 , C = 9y 3 , y = 0.054135], only a small departure from the 218 GeV result [6] obtained when the subdominant couplants x, z, r, s are no longer omitted, but "turned on" from zero to their physical values (0.0253, 0.0329, 0.0109, 0.00324, respectively). These results demonstrate that the SFTP approximation is a surprisingly good one for leading-logarithm radiative electroweak symmetry breaking -that y is truly the driving couplant for obtaining the leading-logarithm results summarized in the previous section.
To carry the SFTP approximation (in the absence of an explicit scalar-field mass term) past leading-logarithms, we first note that the SFTP all-orders potential takes the form of a perturbative field theoretic series (
Leading-logarithm contributions to this series involve coefficients T n,n = 3 n , as is evident from the leading-logarithm potential (3.1). Thus, the potential (3.1) includes only m = n terms of V SF T P (3.3), as well as
, we see that the potential (3.1) is the leading logarithm projection of the full SFTP potential (3.3), provided that the finite φ 4 counterterm coefficient K in Eq. (3.1) corresponds to the aggregate contribution of all purely φ 4 -terms in V SF T P that are degree-2 and higher in y:
In other words, the finite counterterm coefficient K in Eq. (3.1) is inclusive of all terms in the full SFTP potential that can contribute to it.
The invariance of V SF T P under changes in the renormalization scale µ implies that S SF T P satisfies the RGE
where RG functions β y and γ have been calculated to 5-loop order for global O(N ) symmetric scalar field theory [10] . The SM RG functions in the SFTP of the single Higgs effective potential are just the N = 4 case of this theory: The series S SF T P in the full potential (3.3) may be rewritten in terms of sums of leading (S 0 ) and successively subleading (S 1 , S 2 , . . .) logarithms:
Given u = yL, we employ the methods of ref. [11] to obtain successive differential equations for S k (u), first by substituting Eq. (3.8) into the RG equation (3.5), and then by organizing the RG equation in powers of y:
(3.13)
Equations for summations S k with k > 4 require the knowledge of 6-loop-and-higher terms in the RG functions (3.6) and (3.7). Initial conditions for all but S 0 are dependent on finite coefficients T k,0 (k > 0) of φ 4 after infinities are subtracted. Such coefficients will be determined via successive applications of Eq. (2.5). The solution to Eq. (3.9) is
recovering (u = yL) the leading logarithm sum within the potential (3.1). Similarly one finds explicit solutions to Eqs. (3.10) -(3.13) to be
(3.16) 
Obtaining S k (u) with k > 4 requires knowledge past 5-loop order terms in the RG functions (3.6) and (3.7), as noted above. We see, however, that if µ is chosen to equal the electroweak vev scale v = 246.2 GeV, the all-orders SFTP potential (3.3) may be expressed in the form [L = log φ 2 /v 2 as before; y = y(v)]
where S k (yL) is given by the final expression of Eq. (3.8).
Successive Approximations to the Full SFTP Potential
The all-orders SFTP Potential, expressed as the double summation (3.3) with L → L (µ → v) may be approached by successive summations of subleading logarithms [LL ≡ leading-log, N k LL ≡ (next-to-) k -leading log] contributing to the complete perturbative series (3.16):
3)
Note from Eq. (3.4) for K that the expression (3.19) for the full SFTP potential is just the k → ∞ limit of Eq. (4.4):
Indeed, we have chosen to express K by Eq. (3.4) in order to assure the consistency of the limit (4.5) with V SF T P .
We have already seen in the previous section that the series expansion of Eqs. (4.1) and (3.14) 
where the N LL numerical value for y is obtained via the series coefficients 
We find from Eq. where all y's appearing in Eq. (4.19) are understood to be y N 2 LL . Since φ 4 -counterterm coefficients K and T 1,0 have already been numerically determined to be −0.058531 and 2.5521, respectively, and since
by GeV. These results for the SFTP potential are summarized in Table 1 . There is striking order-by-order stability in the predictions obtained for y ( ∼ = 0.054) and for the running Higgs boson (221-227 GeV). In the next section we will demonstrate how these predictions are only minimally altered by "turning on" the t-quark Yukawa couplant x and the QCD couplant z to their physical values (2.1). 
Turning on the Yukawa Sector
The subdominant electroweak couplants x and z (2.1) provide the largest alteration to the SFTP potential. If x = 0 (i.e., if there is no Yukawa coupling), then there is no way for z, the QCD quark-gluon coupling, to enter the potential. Diagrammatically, z enters the potential beginning at two-loop order as a virtual gluon exchange within a t-quark loop.
If we augment the SFTP potential with contributions from the subdominant electroweak couplants x and z, the potential one obtains [in the absence of (u, d, s, c, b) Yukawa couplings and electroweak gauge couplants] is just 
where {B LL , C LL , D LL , E LL }, as obtained from the RGE (2.3) with one-loop RG functions, are given by Eqs. (7.2) -(7.5) of ref. [6] . As in the SFTP case, the constant K in (5.2) corresponds to the aggregate contribution of purely-φ 4 finite terms contributing to the potential (5.1) after infinities are removed: As in the SFTP case, we approximate the full potential (5.1) via a series of successive approximations: 
where the final expression in Eq. (5.5) is just the two finite 1-loop φ 4 post-subtraction terms associated with Figs. 1 and 2:
Comparison of Eq. (5.6) to Eq. (5.1) through use of the definition (5.3) for K shows that the full potential V xyz is just the q → ∞ limit of V N q LL : lim q→∞ V N q LL = V xyz , analogous to Eq. (4.5) for SFTP case. We now use the two loop RG functions to obtain the N LL contributions to the series S in Eq. (5.1). To do this, we break these M S functions up into their known one-loop (1L) and two-loop (2L) components [12] :
We also break up the series coefficients in Eq. (5.2) into their LL and N LL contributions, 
We see that from Eq. (5.17) that 
For O(L 1 ) terms of the RGE (2.3) to vanish, we must have
hence that
and that (5.25)
The O(L 2 ) terms in the RGE (2.3) vanish provided
Terms degree-4 in couplants cancel in Eq. (5.26) provided
and terms degree-5 in couplants cancel provided
If one substitutes C LL [Eq. (5.24)] into (5.27), one recovers Eq. (7.4) of ref. [6] : 
and that terms degree-6 in couplants cancel provided 
One could continue this procedure indefinitely to obtain O(
, etc NLL contributions to the series (5.2); thus, one can in principle obtain the entire NLL contribution to the full potential V xyz (5.1). However, we have already seen that the conditions (2.5) and (2.6) are sensitive only up to O(L 4 ) terms in the potential series S.
Yukawa Sector Corrections to SFTP Results
Since the scalar field couplant y(= λ/4π 2 ) is the dominant couplant of the SM , with the t-quark Yukawa couplant
2 ) and the QCD couplant z(= g 2 3 /4π 2 = α s /π) characterizing the less dominant Yukawa sector of the effective potential [z does not enter the effective potential unless x is nonzero], one test of order-by-order stability of the effective potential is to augment the SFTP of Section 4 with LL contributions from the Yukawa sector. These are given explicitly by Eqs. (5.19), (5.24), (5.27) and (5.33) of the previous section. Thus, we assume here that
For example, the augmentation of the N LL SFTP with LL contributions from the Yukawa Sector leads to the following series coefficients in Eq. (2.6) 
The conditions (2.5) and (2.6) in conjunction with the prior determination of K = −0.057935 (see Sec. 2) enable one to have two equations in the two unknowns T 1,0 and y (or equivalently T 1,0 y 3 and y), Utilizing the values x(v) = 0.0253, z(v) = 0.0329, K = −0.05793, one finds that y(v) = 0.05351 and hence that T 1,0 = 2.5533. Note that these values are only small departures from the N LL SF T P , consistent with y being the dominant SM couplant. One then finds from Eq. (2.9) that [V ′′ (v)] 1/2 = 222 GeV, a 5 GeV decrease from the N LL SF T P value of Table 1 .
One can, of course, continue this procedure to k = {2, 3, 4} levels in Eq. (6.1). For example, if k = 2, the finite counterterm coefficient T 2,0 is obtainable from the minimization condition K = −B/2 − y, where from Eq. One can continue this procedure through two subsequent orders of the SF T P . The results one obtains are tabulated in Table 2 . These results exhibit stability about y = 0.054, [V ′′ (v)] 1/2 ∼ = 221 GeV through four subleading orders in y. We conclude this section by developing a fully N LL set of predictions in the couplants {x, y, z}. To begin, we note that the additional terms involving x and z contributing to B to N LL order are ∆B N LL = ∆B SF T P + ∆ x B (6.10)
In the above expression, one sees that ∆ x B → 0 as the t-quark Yukawa couplant x goes to zero. Similarly, we can write Now, if one uses only N LL expressions for {B, C, D, E} SF T P in Eqs. (6.11) -(6.14), one finds that Applying the minimization condition (2.5) to these series coefficients leads to an explicit expression for the unknown finite counterterm coefficient U associated with the finite part chosen from Fig. 2 :
We already know that K = −0.057935 from the LL calculation of refs. [5, 6] . We also have the N LL results that GeV. This is to be compared with the 216 GeV LL result for these same three couplants; similarly the N LL value y = 0.0531 is a controllable departure from the LL result y = 0.0538 [5, 6] discussed in Section 2. Thus, the fully N LL extension of the LL results for V xyz presented in refs. [5, 6] lead to a very modest decrease in y(v) and a 5% increase in the running Higgs boson mass, indicative of order-by-order stability of V xyz .
Discussion

Turning on the Electroweak Gauge Couplants
As noted in Section 2, the leading-logarithm contributions of the electroweak gauge coupling constants g 2 (v) and g ′ (v) to {B, C, D, and E} are listed in the Erratum to ref. [6] , where they are denoted as ∆ ew B, ∆ ew C, ∆ ew D and ∆ ew E. The aggregate φ 4 counterterm K is altered as well, as indicated in Eq. (2.11). To incorporate these additional (algebraically lengthy) corrections into the potential of the previous section, we modify the LL expression for B to include electroweak gauge coupling constant contributions We find from condition (2.5) for the LL analysis inclusive of ∆ ew C, ∆ ew D and ∆ ew E that K = −0.058703 [6] . One can then repeat the analysis of the previous section to include the LL electroweak couplings and Yukawa couplings, in conjunction with the N k LL scalar field theory projection of the effective potential. The results of this analysis are listed in Table 3 .
As is evident from the table, both y(v) and the running Higgs boson mass are very stable as higher-order contributions from y alone are incorporated. Moreover, the O(y k+1 φ 4 ) finite counterterm coefficients T k,0 are found to be virtually the same as these coefficients in Table 1 , for which the subleading SM couplants {x, z, r, s} are assumed to be zero.
The calculation to N LL order in {x, y, z} in the previous section can also be supplemented with LL contributions from the gauge couplants {r, s}, since r(v) = 0.0109, s(v) = 0.00324 are substantially smaller than x(v) = 0.0253, contributions of sequentially subleading logarithms are incorporated into the effective potential's perturbative series. Such contributions are obtained from higher-than-one-loop terms in the renormalization-group equation. Indeed, it was noted by Coleman and Weinberg [1] that the one-loop effective potential they obtained diagramatically could have also been obtained directly via the renormalization group ("Callan-Symanzik") equation. This is demonstrated explicitly in Ref. [5] .
However, the full set of leading logarithm contributions [as opposed to just the one-loop logarithm term] to the radiatively broken effective potential expressed in terms of the Standard Model's largest couplants {x, y, z} can also be obtained from one-loop RG functions [5] . In Sections 5 and 6 of the present paper, particularly as summarized in Eq. (6.9), these results are extended to next-to-leading logarithm order through use of the {x, y, z}-sensitive portions of the Standard Model's two-loop RG functions, an advance in its own right in the formulation of radiative electroweak symmetry breaking.
We are aware of the unconventional methodology of the paper in establishing the values of RG-inaccessible finite φ 4 counterterms. The successive approximations to the full effective potential series delineated by equations (5.4) -(5.6) for the dominant Standard Model couplants {x, y, z}, or alternatively the successive approximations (4.1) -(4.4) to the full SFTP potential, are imposed upon us because the aggregate φ 4 coefficient K is itself O(|y|) in magnitude by virtue of the minimization condition (2.5). A conventional perturbative approach, in which K might be identified as simply a next order O(y 2 ) coefficient is simply not feasible. Coleman and Weinberg [1] were able to escape this conundrum only by assuming (as appropriate to the time of their paper) that "wrong sign" Yukawa couplant contributions to the effective potential were small, enabling y (or λ) to be an O(g Of course K itself and its constituent φ 4 coefficients in Eq. (5.3) are necessarily determined via a sequential procedure of consistently applied renormalization conditions, for which we have chosen repeated applications of Eqs. (2.5) and (2.6). On the face of things, this procedure does not appear to be equivalent to order-by-order perturbative subtraction schemes, such as M S. For such approaches to be viable, successive finite counterterms must be "next order." Since K, the first of these, is itself O(|y|) in magnitude, any perturbative approach identifying K with an O(y 2 ) coefficient is inappropriate. By contrast, the approach delineated in Eqs. Since K is indeed an O(|y|) quantity by virtue of the opposite-sign t-quark's contribution swamping the O(g 4 2 ) contribution to the first leading logarithm of the effective potential, such successive approximations appear to be the only way we have been able to find to formulate a "large couplant" version radiative symmetry breaking. Indeed, the approach we have developed constrains the effective potential 1) to maintain a minimum at the physical electroweak vacuum expectation value v = G Point 2 above is of particular importance -our approach is rendered consistent with M S by construction. We reiterate that the discovery of a Higgs boson mass in the 220 GeV region, as indicated in Section 6, is not in itself a definitive confirmation of radiative electroweak symmetry breaking. Such a discovery would clearly point to radiative symmetry breaking only if accompanied by evidence for an anomalously large scalar field self-interaction coupling constant -i.e., a λ five to six times larger than the conventional symmetry breaking prediction λ = M 2 H /2v 2 . We have argued that such enhancements would manifest themselves in Higgs-Higgs scattering and, to a lesser extent, in scattering processes such as W + W − → HH, ZZ → HH. However, no such enhancements are evident in lowest order expressions for the Higgs width or in processes such as W W → ZZ, W W with Higgs/Goldstone sector analogs.
